ABSTRACT (Continue on rever" if necessary and identify by block number)
Two optical detection systems were used to obtain Raman spectra from impregnant samples, tungsten pellets, and cathode surfaces. The advantages of each system are described and their use for cathode diagnostics are explored. The Raman spectra from various impregnant samples are given and preliminary data from tungsten pellets and cathodes at low pressure and at temperatures as high as 866C are presented. . , 1 An extensivc study on the thermochemistry of impregnant materials has been conducted by Hill et al. 4 Using differential thermal analysis in conjunction with X-ray diffraction and scanning electron microscopy, they were able to elucidate the phase equilibria of the BaO-CaO-A1 2 0 3 system in the high-baria region of the characteristic phase diagram.
---
Their studies make it possible to choose impregnant compositions in which the phases are known during both impregnation and cathode operation. Raman spectra from a cathode surface, however, monolayer sensitivity is required.
Because the conventional scanning system does not have this capability, a miltichannel det ction system has been employed. The mutichannel system is described below. CCD detector used for, the ccic~nof Haman data.
-4- Compared to the conventional scanning spectrometer, optical multichannel detection offers several important advantages. 6 The most obvious advantage arises from the parallel nature of the data collection process.
Since over 500 channels of spectral data are recorded in parallel using the OMA, data acquisition is at least 500 times faster than with a single channel system assuming the quantum efficiencies of the two detectors are comparable. The quantum efficiency of our CCD niinutes wir7, a scanning spectrometer and ph ,m 1 .
with extremely little accumulation of background noise beyond that which is present for Integration periods as short as seconds. Using this mode of operation with the OMA, we have been able to obtain high quality spectra which could not be obtained at all using single channel detec-
tion.
An additional advantage of the OMA for cathode studies is the inherent spatial resolution which is afforded by the short axis of the array detector. torr.
-9-a- (abbreviated as A) compounds are shown in Table 1 . is observed as the temperature is increased.
The difference between the spectrum of the tungsten pellet in Fig.   9 at room temperature (250C) and the spectrum of the pellet shown in Fig. 8 is to be noted. When the tungsten pellet was placed in the test vehicle with subsequent evacuation of the chamber, the yellow-green WO 3 powder (responsible for the spectrum in Fig. 8 ) was removed from the tungsten surface and only a blue-black adherent oxide remained. It is the spectrum of the blue-black adherent oxide that is being examined in Termpera~ur'e lepende~ice 'of t",pe Ramr.7, pctr i fro--a tungsten1 pel1e in v -cJlurn.
17;
1-1 cathodes. Initially, the cathodes studied were new and unprocessed.
In Fig. 10 Table 1 . The selection rules that govern Raman emission from molecules can be used to determine the orientation and nature of the barium and oxygen bonds on the tungsten surface. Different spectra will result depending on the intermolecular adhesive forces and also the coordination that exists between the atoms. Tungsten oxidation and poisoning mechanisms can be explored through these experiments.
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